Gliadin intake induces oxidative-stress responses in Caenorhabditis elegans.
Clinical attention to gluten-related disorders, such as celiac disease and nonceliac gluten sensitivity, is on the rise. However, identifying the pathophysiological mechanisms of gluten-related disorders remains elusive. Gliadin, a component of gluten, is known to play a major role in gluten toxicity. Caenorhabditis elegans has been widely used as the predominant experimental animal model to study toxicity and stress response in biomedical research. We investigated the stress response induced by gliadin intake in C. elegans to evaluate its toxicity and found brood size, body bending, and pumping rates to be significantly altered in response to gliadin. Notably, reactive oxygen species (ROS) production and Pgst-4::GFP transgene expression, an indicator of the oxidative-stress response, were significantly increased after gliadin intake. Reduced pumping rates were most likely caused by gliadin-induced oxidative stress, since pumping rates in oxidative stress-sensitive mev-1 mutants were more severely reduced than in oxidative stress-resistant daf-2 mutants following gliadin intake. Our results indicated that gluten/gliadin intake in C. elegans triggered ROS production and induced an oxidative stress response that reduced pumping rates and decreased brood size. We suggest C. elegans to be a useful model system for studying gluten/gliadin toxicity.